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Listing of Claims: 

Claims 1-86 (Canceled) . 

87. (Currently Amended) An optical element producing 
method de^ciibed in claim QG, - of producing an optical element 
with a microscopic predetermined pattern thereon, said method 
comprising: 

5 irradiating an electron beam onto a layer of a base 

material^; and 

wherein the predetermined pattern is formed by controlling 
an energy amount of the electron beam exposed on irradiated onto 
the layer of the base material to draw the Predetermined pattern^ 
10 wherein the patt ern-drawn layer comprises a curved surface 

on which the Predetermined pattern is drawn . 

88. (Currently Amended) The optical element producing 
method described in claim 87, wherein a depth formed at a point 
on the predetermined pattern is vari e d set by controlling the 
energy amount of the electron beam exposed irradiated to the 
layer at the point. 

89. (Currently Amended) The optical element producing 
method described in claim 88 , wherein the energy amount of the 
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electron beam at the point is controlled within a depth of focus 
at a lucua position of the electron beam. 

90. (Currently Amended) The An optical element producing 
method described in claim 0 0 / of producing an optical element 
with a microscopic predetermined pat t ern thereon, said method 
comprising: 

5 irradiating an electron beam onto a layer of a base material 

to draw the predeterm ined pattern; and 

wher e in tha fuiuy changing a position of a depth of forai.q of 
the electron beam on the base material is ad j usted by controlling 
an electron lens^ so as to shift a heightwi&o adjust a drawing 
10 position of the focus position within a depth of focus electron 
beam on the base material; 

wherein t he pattern-drawn layer comprises a curved surface 
on which the, predetermined pattern is drawn. 

Claim 91 (Canceled) . 

92. (Currently Amended) ¥fre An optical element producing 
method described in claim OG, further of producing an optical 
element with a microscopic predetermined pattern thereon, said 
method comprising th e st e ps of : 
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5 irradiating an electro n beam onto a layer of a base material 

to draw t he oredetermi ned pattern; 

forming a molding die based on the basis of the base 
material on wfajrefa with the predetermined pattern has been drawn 
thereon: [ [ , ] ] and 
10 producing an optical element by conducting an injection 

molding process with the molding die^ 

wherein the pattern-drawn layer comprises a curved surface 
on which the pre determined pattern is drawn . 

93, (Currently Amended) An optical element producing 

method described in ulaim QG, fur thai of producing an optical 
element with a microscop ic predetermined pattern thereon, said 
method comprising the steps of : 
5 irradiating a n electron beam onto a layer of a base material 

to draw t he predetermined pattern; 

developing the base material irradiated with the electron 
bearn^ [[,]] and 

conducting an electrof orming process on the developed base 
10 material so as to form a molding diei, 

wherein the pattern- drawn laver comprises a curved surface 
on which the prede termined pattern is drawn . 
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94. (Currently Amended) The optical element producing 
method described in claim 93, wherein the base material i& 
stibjet?fred Lu further comprisin g conducting an etching process on 
the base material before the electrof orming process . 

95. {Currently Amended) ttw An optical element producing 
method described in claim 0G, wherein th e drawing step ia 
conducted - for a first base mat e rial and a second base material 
respectively, and the optical element producing of producing an 

5 optical element with a microscopic predetermined pattern thereon, 
said method further comprising the steps of : 

irradiating an electron beam onto a layer of a first base 
material to draw a first pattern thereon; 

irradiating an electron beam onto a layer of a second base 
10 material to draw a second pattern thereon: 

forming a first molding die and a second molding die 
respectively based on the first and second base materials; 

assembling a mold by arranging the first and second molding 
dies to be opposite to each other; and 
15 conducting an injection molding ±xxc process with the mold so 

as to form an- the optical element havin g a configuration 
corr e sponding such that the predetermined pattern corresponds to 
the first and second patterns drawn on the trite first and second 
base materials. 

-7- 
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96. (Currently Amended) The optical element producing 
method described in claim 95 , wherein one of the first pattern 
and the second pattern comprises a polarized light splitting 
structure i^s- drawn on one of Lhe first and second base mat e rials 

5 the other of the first p attern and the second pattern 

comprises a diffractive grating structure is drawn on the oth e r 
ba se material . 

97. (Currently Amended) The optical element producing 
method described in claim 95, wherein one of the first pattern 
and the second pattern comprises a birefringence phase structure 
is drawn on one of th e first and second bas e materials and the 

5 other of the first pattern and the second pattern comprises a 
diffractive grating structure is drawn on the other base 
m a t e rial . 



Claim 98 (Canceled) . 

99. (Currently Amended) ¥he- A pattern drawing method 
described in claim 9 0 r of forming a predetermined pattern on a 
layer of a base material, said method comprising: 

irradiating an elec tron beam onto the pattern-drawn layer; 

5 and 

-8- 
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wherein the predetermined p a t tern i& formed by controlling 
an energy amount of the electron beam expasod uii irradiated onto 
the layer of the base material to draw the predetermined pattern: 
wherein the layer comprises a curved surface on which the 
10 predetermined pattern is drawn . 

100. (Currently Amended) The pattern drawing method 
described in claim 99, wherein the energy amount of the electron 
beam is controlled in accordance with a predetermined dose 
amount , 

101. (Currently Amended). The pattern drawing method 
described in claim 99, wherein a depth formed at a point on the 
predetermined pattern is varied set by controlling the energy 
amount of the electron beam exposed irradiated to the laver at 
the point. 

102. (Currently Amended) The pattern drawing method 
described in claim 101, wherein the energy amount of the electron 
beam exposed at tha poin t- is controlled within a depth of focus 
at a focus p osition of the electron beam. 
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103. (Currently Amended) The A pattern drawing method 
described in claim 38,- of forming a predetermined pattern on a 
layer of a base material, said method comprising; 

irradiating an electron b eam onto the pattern-drawn layer g_ 

5 and 

wherein the st e p of diawinxj is conducted by changing a focus 
drawing position of the electron beam relatively on to the base 
material to draw the predetermined pattern ; 

wherein the laver c omprises a curved surface on which the 
10 predeter mined pattern is drawn . 

104. (Currently Amended) The pattern drawing method 
described in claim 103, wherein the focus drawing position of the 
electron beam on the base material is changed by adjusting the- a 
depth of focus position of the electron beam. 

105. (Currently Amended) The pattern drawing method 
described in claim 104, wherein the depth of focus position of 
the electron beam on the - baae mat e rial is adjusted by controlling 
an electron lens of the electron beam so as to shift a heightw iro 

5 position of adjust the f oaus drawing position within a d e pth of 
focus , 
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106. {Currently Amended) The pattern drawing method 
described in claim 105 r wherein the focus position o f th& 
electron beam lens is adjusted controlled by controlling a value 
of an electric current for the electron lens. 

107. (Currently Amended) The pattern drawing method 
described in claim 103 , wherein the J j oiub - drawing position of the 
electron beam is changed by conducting a positional — eK*yustment 
while moving the base material* 

108. (Currently Amended) The pattern drawing method 
described in claim 103 , wherein the focus drawing position of the 
electron beam is changed by at least one of adjusting -tire a depth 
of focus position of the electron beam or by conducting a 
positional adju^Liueufc while and moving the base material . 

109. (Currently Amended) The pattern drawing method 
described in claim 108, further comprising a calculating step of 
calculating at least a - heightwise posit - io n height of a pattern - 
drawn a pattern-drawing position on the base material at which 
the pattern is to be drawn . 

Claim 110 (Canceled) . 

-ll- 
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111. (Currently Amended} The pattern drawing method 
described in claim 109, wherein the predetermined pattern 
drawing step comprises a step u f is drawn by drawing a pattern 
for At laasL £n a first field of a unit space in a three- 

5 dimensional reference coordinate system based on the basis of the 
calculated pattern - drawn pattern-drawing position^, and a st ep of 
then drawing a pattern for at. least a second filed field while 
conducting again the calculating a pattern drawing position in 
the at least the second field at which the pattern is to be 
1 0 drawn, step and the position adjusting at-ep after completing the 
pattern drawing st e p for the first field. 

112. (Currently Amended) The pattern drawing method 
described in claim 109, further comprising a thickness 
distribution measuring step of measuring tJ-re a thickness 
distribution of the base material beforehand before calculating 
the height of the pattern-d rawing position . 

113. (Currently Amended) The pattern drawing method 
described in claim 112, wherein the calculation step calculates - 
at least - the heightwi&e pubiLi - un height of the pattern drawn 
pattern-drawing position is calculated based on the. ba^ of the 
thickness distribution of the base material. 

-12- 
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114. (Currently Amended) The pattern drawing method 
described in claim 112 , furthai ' comprising a thickn e ss 
disLribuLiun mftaararinq step of measuiin y wherein the thickness . 
distribution of the base material is measured while irradiating 
the electron beam. 

115* (Currently Amended) The pattern drawing method 
described in claim 112, further comprising this staps of -; 

a referenc e point m&asuring -step of measuring positions of a 
plurality of reference points while irradiating the electron 
5 beami. [ [ , ] ] and 

a correcting step ot correcting the measurement of the 
thickness distribution based on the basis of the positions of the 
plurality of reference points^ while irradiating the electron 
beam, 

116. (Currently Amended) The pattern drawing method 
described in claim 115, wherein measuring the thickness 
distribution measuring st e p - includes a st e p of comprises : 

calculating a first three-dimensional reference coordinate 
5 system in the base material based on the basis of the plurality 

of reference pointsj. mc&auiidd beforehand on the base mgterxa * and 
a st e p of 
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calculating at least a first h -e ightwis e- height position of- 
the pat tern ' drawn position in the first reference coordinate 
10 systems [[,]] and -biw 

wherein correcting step inc l udes & step of the measurement 
of the thickness distribution comprises: 

calculating a second three-dimensional reference coordinate 
system in the base material based on the basis of a plurality of. 
15 reference points measured when the base material is placed on a 
pattern drawing stagey and a step of 

calculating a second heightwise height position in the 
second reference coordinate system corresponding to the first 
heightwibu height position as a heightwise position height of the 
20 electron beam at th e pattern - drawn pattern-drawing position. 



117. (Currently Amended) The pattern drawing method 
described in claim 115, wherein the r e f e r e nce point measuring 
step includes -a st e p of the positions of the plurality of 
reference points comprises: 
5 irradiating a light beam to the base material from a 

direction approximately substantially perpendicular to the 
electron bearn^ 7 — a step of 

detecting a light intensity distribution based on the light 
beam passing through the base material on thg basis of the ligh t- 
10 b eanie and a step of 

-14- 
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calculating the heightwl^e position a height of the base 
material based on the basis o£ the light intensity ^distribution. 

118. (Currently Amended) The pattern drawing method 
described in claim 115, wherein the reference point measuring 
step includes steps of the positions of the plurality of 
reference points comprises: 

irradiating a first light beam to the base material from a 
direction crossing the electron beam to be reflected off a bottom 
portion of the base material; mdt 

detecting a first light intensity distribution reflecting 
based on the first light beam reflected from a flat the bottom 
portion of the base material on the basis of the first light 
beam; steps — of 1 

irradiating a second light beam different from the first 
light beam to the base material from a direction substantially 
perpendicular to the electron beami, emd 

detecting a second light intensity distribution based on the 
second light beam passing through the base materials on the ba&is 
of Uie - yerond light beam and steps of 

calculating a heighrwiaiL position height of t£t& a flat 
portion based on the basis of the first intensity distribution^ 



20 



and 
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calculating a heightwise position height of a point on -ec the 
curved surface po rtion proj^cLiny from the fla t portion of the 
base material based on the basis -- er f the second intensity 
distribution. 

119. (Currently Amended) The pattern drawing method 
described in claim 109, wherein calculating ste p includes a 

step of the height of the Patter n-drawing position comprises: 

calculating a first three-dimensional reference coordinate 
5 system in the base material based on the basis of a plurality of 
reference points measured beforehand on the base material^ 
step o f 

calculating at least a first heightwise height position 
the p attern d r awn position in the first reference coordinate 

10 systemj. 7 — a step of 

calculating a second three-dimensional reference coordinate 
system in the base material based on the frasis of a plurality of 
reference points measured when the base material is placed on a 
pattern drawing stagey [[,]] and a step of 

15 calculating a second heicrhtwis e height position in the 

second reference coordinate system corresponding to the first 
heightwise height position as a heightwise position at th e 
p attern - drawn height of the pattern-drawing position of the 
electron - b e- a m , 

-16- 
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120. (Currently Amended) The pattern drawing method 
described in claim 109, wherein the calculating ^t^p the height 
of the pattern-drawing position is carried out while irradiating 
the electron beam. 

Claims 121-124 (Canceled) . 

125. (Currently Amended) The A pattern drawing method 
Tfes- gr - ibGd in claim 124, of forming a predetermined pattern on a 
layer of a base material, said method comprising; 

irra diating an electron beam onto the pattern-drawn laver tn 
5 draw the predetermined pattern; 

wherein the laver comprises a curved surface on which the 
predetermined pattern is drawn; 

wherein the predetermined pattern corr esponds to a specific 
pattern for an optical element; and 
10 wherein the specific pattern comprises a diffractive grating 

structure which is formed based on the basis err a predetermined 
dose distribution for the electron beam corresponding to a 
scanning position of the electron beam . 
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12 6. (Currently Amended) The pattern drawing method 
described in claim 125, wherein th e characteristic a contour of 
the dose distribution is defined beforehand. 

127. (Currently Amended) The pattern drawing method 
described in claim 125, wherein th e characteristic of the dose 
distribution is one that is axLracted in accordance with - based on 
an inclination angle of a slope cm of the curved surface portion. 

128. (Currently Amended) A pattern drawing method 
described in - ciaini 123, of forming a predetermined pattern on a 
layer of a base material, said method comprising: 

irradiating an electron beam onto the pattern-drawn layer to 
5 draw the predetermined pattern; 

wherein the layer comprises a curved surface on which the 
predetermined pattern is drawn; 



wherein the predetermined pattern corresponds to a specific 



pattern for an optical element; and 



10 



wherein the specific pattern includes comprises a pattern 
for reducin g surface reflection reducing structure . 



129. (Currently Amended) The pattern drawing method 
described in claim 128, wherein when the reflection reducing 
structure comprises concave and convex portions are form e d fo r 
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the pattern for reducing suiface ref - lecti o n , and a dose 
5 distribution for the Qlectron beam including a dose for ^ the 
concave or and convex portion nortions is calculated for a 
scanning position of the electron beam based on the basis of tins 
characteristic a contour of the dose distribution and -a the 
predetermined pattern drawing on th^ base material is carri e d ouL 
10 is drawn based on the dose distribution. 

130. (Currently Amended) The pattern drawing method 
described in claim 129, wherein the c haracteristic contour of the 
dose distribution is defined beforehand. 

131. (Currently Amended) The pattern drawing method 
described in claim 128, wherein the specific pattern includes 
further comprises a diffractive grating structure and the pattern 
for reducing surface reflection . 

132. (Currently Amended) The pattern drawing method 
described in claim 131, wherein at least one pitch portion of a- 
the diffractive grating structure is formed with a tilt on the 
curved surface portion of the base material^ and the reflection 

5 reducing structure comprises concave and convex portions for 

reducing surface reflection formed fw in the at least one 

pitch portion. 

-19- 
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133. {Currently Amended) The pattern drawing method 
described in claim 132, wherein fcfee characterizb Lie; a contour of 
tire a dose distribution for the electron beam is extracted in * 
accordance with based on an inclination angle of a slope on the 
curved surface. 

134. (Currently Amended) The pattern drawing method 
described in claim 132, wherein the at least one pitch portion of 
a diffractiv e grating comprises a side wall portion ri - sing up o n 
the base mat e rial at an end position of the pitch portion and a 
slope portion formed b et- w e e n extending from the side wall portion 
to a neighboring side wall portions portion , and wherein the 
concave and convex portions are formed on the slope portion. 

135. (Currently Amended) The pattern drawing method 
described in claim 132, wherein the concave and convex portions 
comprise a large number of tapered hole portions. 

136. (Currently Amended) The pattern drawing method 
described in claim 135, wherein pattern drawing is done so ^s lu 
rarfee a ratio of the a combined area of the hole portions to the 
an area of the slope portion to b e is a predetermined ratio. 

-20- 
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137. (Currently Amended) The pattern drawing method 
described in claim 131, wherein each of at least two pitch 
portions of the diffractive grating compri - g g comprises a side 
wall portion rising u p on the base mat e rial at an end position uf 

5 the pitch thereof and a slope portion formed between extending 
from the side wall por tion to a neighboring side wall p o rtions 
portion, and a wherein the reflection reducing structure is 
formed on the slope portion of said each of the at least two 
pitch portions so as to reduce reflection of a light beam 
10 entering the slope portion or emerging from the slope portion. 

138. (Currently Amended) The pattern drawing method 
described in claim 131, further comprising the .st e ps of 
c o nducting a pattern drawing for wherein the irradiation of the 
electron beam to the curved surface portion of thts base material - 

5 i_s_ controlled based on the basis of frfeta a dose distribution for a 
scanning position of the electron beam y t— the time of forming to 
form at least one pitch of a diffractive grating with a tilt 
including an inclined portion on the curved surface portion «r£ 
the base material , and conducting a p a ttern drawin g of to form 
10 concave and convex portions on the basis of the dose distributi o n 
for the concave and convex portion at the tim e of forming the 
concave and convex portions Tor reducing surface reflection for 
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in the at least one pitch of the diffractive grating as the 
reflection reducing structure 

139. (Previously Presented) The pattern drawing method 
described in claim 128, wherein the reflection reducing structure 
comprises a plurality of concave and convex portions having a 
function of structural birefringence. 

140. (Previously Presented) The pattern drawing method 
described in claim 128 f wherein the reflection reducing structure 
comprises a plurality of hole portions. 

141. (Currently Amended) The pattern drawing method 
described in claim 140, wherein each of the hole portions has a 
tapered shape becoming which becomes smaller as being deppai the 
hole portion extends deeper . 

142. (Currently Amended) The pattern drawing method 
described in claim 140, wherein an opening diameter of the hole 
portions is sha p ed in an o-rdex of sub - micuuu less than one 
micron . 

143. (Currently Amended) The pattern drawing method 
described in claim 128, wherein the reflection reducing structure 
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has a structur e to induce th e reduces reflection of a light beam 
being incident on or outgoing from the reflection reducing 
structure . 

144. (Currently Amended) W«r A pattern drawing method 
described in claim 123, of forming a predetermined pattern on a 
layer of a base material . said method comprising! 

irradiating an electron beam onto the pattern-drawn laver to 
5 draw the predetermined pattern; 

wherein the laver comprises a curved surface on which the 
predetermined pattern is drawn: 

wherein the predetermined pattern corresponds to a specific 
pattern for an optical element; and 
10 wherein the specific pattern includes comprises a polarized 

light splitting structure. 

145. (Currently Amended) The pattern drawing method 
described in claim 144, wherein the polarized light splitting 
structure has a nearly comprises a plurality of concave portions 
and convex shap e portions in tr cross-section and has m 
a pproximately ^substantially circular shape in sc plan view . 

146. (Currently Amended) The pattern drawing method 
described in claim 145, wherein , in the pol&ri^d light 
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splitting structure , the plurality of convex portions comprise ^ 
plurality of sets of a first convex portion having a first width 
5 and a second convex portion having a second width different from 
the first width are form e d plui ' al se -bs- with an interval between 
the first convex p ortion and the second convex portion . 

147. (Currently Amended) The pattern drawing method 
described in claim 145, wherein , in the polarized liyhL 
splitting structure, the plurality of concave portions and the 
plurali ty of convex portions comprise: 
5 a first convex portion having a first widths 

a first concave and conv e x portion having a second width 
different from the first width; and 

a second concave portion are formed altarnali uely, and 
wherein a first convex portion having a first width and-a first 
0 concave portion having a second width different from the first 
width ar e alternately farm e d in the first comavu arid con^A 
portion and the second concave portion -^rere having a third width 
different from the first width and the second width : and 

wherein the first convex portion and the first concave 
5 portion are adjacent, an d the second concave portion is adjacent 
to the adjacent fi rst convex and first concave portions . 
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148. (Currently Amended) The pattern drawing method 
described in claim 144, wherein the polarized light splitting 
structure has such a structure *± Lu spliL an splits a light beam 
incident thereto or outgoing light beam therefrom into at least 

5 two polarized light components oscillating in directions 

perpendicular to each other to in a plane crossing a proceeding 
traveling direction of the light beam. 

149. (Currently Amended) The pattern drawing method 
described in claim 144, wherein the polarized light splitting 
structure has such a structure as to split - splits a parallel 
light flux into a plurality of light fluxes composed of P 

5 polarized light and S polarized light having optical paths close 
to each other respectively , 

150. (Currently Amended) «w A pattern drawing method 
described in. claim 123 , of forming a pred etermined pattern on a 
layer of a base material, said method comprising: 

irradiating an electron beam onto the pattern-drawn layer to 
5 draw the predetermined pattern; 

wherein the layer comprises a curved surface on which the 
predetermined pattern is drawn ; 

wherein the predeter mined pattern corresponds to a specific 
pattern for an optical element; and 
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wherein the specific pattern include comprises a 
birefringence phase structure . 

151. (Currently Amended) The pattern drawing method 
described in claim 150, wherein the birefringence phase structure 
has a comprises a plurality of concave portions and convex - shape 
portions in a- cross-section and - an approximately a substantially 
circular shape in ft plan view . 

152 . (Currently Amended) The pattern drawing method . 
described in claim 151, wherein in the - bir e fringence ph - j ree- 
structure, u the plu rality of concave portions and convex 
portions comprises alter nately formed convex portiun portions 

5 having a first width and n concave portion portions having a 

second width shorter than the first width are alternately formed . 



5 



153. (Currently Amended) The pattern drawing method 
described in claim 150, wherein the birefringence phase structure 
ig .such a structure that produces a phase difference between orw 
linearly polarized light flux - and tha other linearly polarize d 
light flux among incident or outgoing linearly polarized light 
fluxes oscillating in directions perpendicular to each other 
respectively . 
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154. (Currently Amended) The pattern drawing method 
described in claim 150, wherein the birefringence phase structure 
is strch n jLiul.Lui<i frhtrfc produces a phase difference between 
light fluxes comprising at least a P polarized light flux and a S 
polarized light flux amon g a pluialiLy ul light flutter . 



Claims 155-170 (Canceled) . 
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